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© A tiltable chair has a base, a vertical post (1 4), a 
seat, a back and a chair control. The chair control 
comprises a housing (34) attached to the vertical 
post, a resilient biasing means (42) mounted in the 
stationary housing for biasing the chair in an upright 
position, a seat support structure (36), a back sup- 
port structure (38) and a back frame member. The 
seat support structure is pivotally connected to the 
housing at a pivot axis (A) aligned over, the vertical 
post. The back support structure is pivotally con- 
nected to the seat support structure at an axis (B) 
forward of the vertical post. One end of the back 
frame member supports the back support structure 



while a mid-portion is interconnected to the seat 
support structure and the opposite end is pivotally 
attached to the housing to provide both differential 
tilting of the seat and back and correlated differential 
vertical movement for ergonomic comfort and to 
avoid "shirt pull." A spring mount assembly (30) 
comprising compression springs compressed be- 
tween the front portion of the seat and the seat 
support structure provides resilient but flexible seat 
support. A base cover assembly comprises top and 
bottom fairings which form a friction fit with the base 
and which also snap fit together to provide a smooth, 
attractive appearance. 



Fig. 7 
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Field of the Invention 

This invention relates to tilt back chairs of the 
type having a back, a seat, and a base. More 
particularly, this invention relates to an improved 
chair and control suitable for office and other envi- 
ronments. 

Background of the Invention 

A number of attempts have been made to 
provide a simple, reliable chair and control which 
allows the chair to move in tune with the user's 
movement, and also alleviate the problem of "shirt 
pull" found in many conventional chairs. "Shirt 
pull" occurs in chairs which, when a user tilts the 
chair rearwardly, the chair back moves longitudi- 
nally up the user's back, pulling up the user's shirt 
from its normal retention at the waist. 

An additional problem occurs in chairs in which 
the back and seat tilt at substantially the same rate 
that is, where the degree of back tilt and seat tilt 
are substantially the same. In such chairs, as the 
user leans back, the front portion of the seat exerts 
upward force on the back of the user's upper legs 25 
which can be uncomfortable and even impair blood 
circulation through the user's legs. Furthermore, if 
too much of the user's weight is shifted backward 
the user can lose stability. 

It is therefore desirable to have a chair in which 30 
the back and seat tilt separately. More particularly 
it is desirable to have a chair in which, as the user 
leans back, the degree of back tilt is significantly 
greater than the degree of seat tilt. 

It is also desirable that the seat provide in- 35 
dependent flexibility of support for the user par- 
ticularly at the front portion of the seat, to further 
accommodate the user in various typical body po- 
sitions. The seat should accommodate, for exam- 
ple, the user shifting left and right, straightening « 
one leg more than the other, or extending both 
legs, without putting undue localized pressure on 
the user's legs. To these ends, the seat should 
allow torsional (left-right) flexing of the front portion 
of the seat, as well as vertical resilience of the front 
portion for fore-and-aft pitch flexibility. 

Further it is desirable to provide a finished 
integrated and smooth surfaced pedestal and sup- 
port structure. 

While chairs have been proposed previously 
toward accomplishing the various noted character- 
istics, it is desirable to obtain improved designs 
which provide these desirable characteristics in "an 
efficacious manner and which can be produced 
economically. 

The present invention achieves differential tilt 
that is, a greater degree of back tilt to seat tilt in a 
chair having separate back and seat supports The 



chair control mechanism is designed to allow for 
movement of the chair back and seat in concert 
with the user's natural body seating and semi- 
reclm.ng movements, while alleviating the problem 
s known as "shirt pull" found in many prior art 
chairs It also provides both torsional and vertical 
y.eldab.hty of the front portion of the seat to further 
comfortably accommodate various typical user 
body positions. 
10 A further advantage of the preferred embodi- 

ment as illustrated is that it can be economically 
manufactured by modifying existing chair tilt con- 
trol mechanisms, e.g., a known control available 
from Faultless Caster of Evansville, Indiana. 

Objects Of The Invention 



It is therefore an object of this invention to 
provide improved chair designs which attain the 
aforestated desirable characteristics. 

It is a further object of the invention to provide 
an .mproved chair in which the back and seat tilt at 
separate rates. 

It is a still further object of the invention to 
prov.de an improved chair control which provides 
controlled back tilt greater than the degree of seat 

Another object of the invention is to provide a 
chair which alleviates or eliminates the common 
problem known as "shirt pull." 

Still another object of the invention is to pro- 
vide a chair that moves in concert with the user's 
natural movements. 

Yet another object of the invention is to provide 
a chair that is relatively easy to manufacture yet 
attractive in appearance. 

Further and additional objects will appear from 
the description, accompanying drawings, and ap- 
pended claims. M 



Summary Of The Invention 



The foregoing and other objects are achieved 
by a chair having a base, a vertical post supported 
45 by the base, a chair seat having a rear portion and 
a front portion, a chair back and a chair control 
The chair control comprises a housing pivotally 
attached to the vertical post to remain in a pre- 
determined normally horizontal plane, a resilient 
so biasing means mounted in the housing, a seat 
support structure, a back support structure and a 
back frame member, or flipper. The seat support 
structure, sometimes referred to as the spider is 
connected to and supports the chair seat. The seat 
55 support structure is pivotally attached to the hous- 
ing at a horizontal axis substantially vertically 
aligned with the vertical post. 

The back support structure, also referred to as 
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the back upright assembly, is connected to and 
supports the chair back. The back support struc- 
ture is pivotally connected to the seat support 
structure at a horizontal axis forward of the vertical 
post. 5 

One end of the flipper supports the back sup- 
port structure. In the preferred embodiment, a 
bearing means is attached to the back support 
structure and is mating ly engaged with the flipper 
so that the bearing means can slide across a 10 
surface of the flipper as the user leans back and 
forth. The other end of the flipper is pivotally at- 
tached to the stationary housing. A rear portion of 
the seat support is connected to a mid-portion of 
the flipper. Thereby the flipper correlates the tilt of 75 
the seat and of the back, providing substantially 
greater angular movement and displacement of the 
back than of the seat. 

The resilient biasing means, preferably a tor- 
sion spring, biases the chair in an upright, or until- 20 
ted, position. In the preferred embodiment, the 
torsion spring comprises front and rear portions 
extending substantially perpendicular to the tor- 
sional axis. The rear portion of the spring is in 
contact with the flipper and exerts an upward force 25 
on the flipper which biases the chair in an upright 
position. The front portion of the spring is engaged 
and held by a tension adjustment bolt. 

The chair also comprises a spring mount as- 
sembly for providing resilient support to the front 30 
portion of the seat. The spring mount assembly 
preferably comprises a pair of compression springs 
engaged under compression between the under- 
side of the chair seat and the seat support struc- 
ture. 35 

The back support structure preferably com- 
prises a pair of substantially vertical members, a 
horizontal member interposed between the vertical 
members, and a pair of substantially parallel hori- 
zontal extension arms attached to the ends of the 40 
substantially parallel vertical members. The bearing 
means is attached to the horizontal cross member. 

The base of the chair is covered by a base 
cover assembly comprising a bottom base cover 
and a top base cover. The bottom base cover 45 
comprises a central portion and a plurality of arms 
extending radially therefrom in registry with the 
radial legs of the base. Each arm has an upwardly 
extending tab for engaging the top base cover. The 
central portion has a generally cylindrical shape 50 
defining a generally cylindrical interior and includes 
a radially inwardly extending protrusion which re- 
duces the cross sectional area of the interior to 
provide a friction fit between the bottom base cover 
and the base. 55 

A rubber ring fits into the space between the 
base hub and the bottom base cover and provides 
a second friction lock. 



The top base cover has a central portion and a 
plurality of arms extending radially therefrom. Each 
arm has a downwardly extending slotted tongue 
which, upon assembly, accommodates a corre- 
sponding upwardly extending tab on each leg of 
the bottom base cover to provide a snap fit be- 
tween the top and bottom base covers at the outer 
end of each leg. The top base cover also com- 
prises downwardly extending planar surfaces which 
help locate the top base cover in relation to the 
base. The central portion of the top base cover 
comprises a generally circular opening for accom- 
modating the base. The central portion includes 
tabs extending radially inwardly from the perimeter 
of the circular opening to provide a friction fit 
between the top base cover and the base. 

Brief Description Of The Drawings 

For a more complete understanding of the in- 
vention reference is made to the drawings where: 
FIG. 1 is a front perspective view of a chair 
embodying the present invention. 
FIG. 2 is a side elevational view of a chair 
control mechanism embodying the present in- 
vention, shown in an untilted position with part of 
the back support structure cut away. 
FIG. 3 is a side elevational view of the chair 
control mechanism of FIG. 2 in a tilted position. 
FIG. 4 is a top elevational view of a chair control 
mechanism as in FIG. 2, with the back support 
removed. 

FIG. 5 is a side elevational view of a back 
support structure as in FIG. 2. 
FIG. 6 is a bottom view of a chair control 
mechanism as in FIG. 2. 

FIG. 7 is a schematic illustration of a chair 
control mechanism according to the present in- 
vention, with the chair in an upright position. 
FIG. 8 is a front perspective view of a chair 
control mechanism as in FIG. 2. 
FIG. 9 is an exploded perspective view of a 
chair control mechanism as in FIG. 2. 
FIG. 10 is a front elevational view of a chair 
control mechanism embodying the present in- 
vention, showing the spring mount assembly. 
FIG. "11 is an exploded perspective view of a 
chair base assembly embodying the present 
invention. 

FIG. 12 is a top view of the top base cover of 
FIG. 11. 

FIG. 13 is a top view of the bottom base cover 
of FIG. 1 1 . 

FIG. 14 is a sectional view of the top base cover 
of FIG. 12, taken along section 14-14 of FIG. 12. 
FIG. 15 is a sectional view of the bottom base 
cover of FIG. 13, taken along section 15-15 of 
FIG. 13. 
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FIG. 16 is an enlarged view of the mating en- 
gagement of the bottom base cover and the 
base shown in FIG. 15. 

FIG. 17 is an enlarged view of the mating en- 
gagement of the top and bottom base covers 
shown in FIGs. 14 and 15. 



Detailed Description Of The Invention 

Referring first to FIG. 1 of the drawings, a chair 
10 embodying the present invention is shown The 
cha.r includes a base 12, a vertical support post or 
pedestal 14 supported by the base 12, a seat 16 
and a back 18. A lower back member 20 is inter- 
posed between the back 18 and seat 16. The chair 
control mechanism, designated generally as 22 and 
shown in FIGs. 2-9, is located beneath the seat 16 
and is hidden from view in FIG. 1 by the seat and 
by bottom cover panel 24. A lever handle 26 en- 
gages a height adjustment lever 27 which extends 
radially from vertical post 14 and can be manipu- 
lated by the user to adjust the height of the chair A 
tension adjustment knob 28 can be manipulated by 
the user to adjust the tension applied to the tilt 
control, thus increasing or decreasing the resis- 
tance to tilt of the chair back and seat relative to 
the base. A tilt lock lever 29, shown in FIG. 10 can 
be manipulated by the user to place the tilt control 
mechanism in a locked or unlocked position. 

The base 12 comprises a top base cover 30 
and a bottom base cover 32 which fit together to 
form a smooth attractive surface in a manner ex- 
plained in greater detail below. 

The chair control mechanism 22 comprises a 
housmg 34 pivotally attached in a fixed horizontal 
position on the vertical post 14, a seat support 
structure 36, a back support structure 38 and a 
back frame member or flipper 40. A resilient bias- 
ing means 42. comprising a coil spring as best 
shown in FIGS. 8 and 9, is mounted in the station- 
ary housing 34 and biases the control toward main- 
taining the chair seat and back in an upright 
(unfilled) position. A J-shaped tension bolt 41 en- 
gages a front portion 42a of the spring, projects 
through an opening in housing 34, and is adjusted 
by knob 28 for tension control of the spring 42. 

The seat 16 is mounted on and supported by 
the seat support structure 36. As FIG. 2 shows, and 
as described further below, the seat support struc- 
ture 36 is pivotally attached to the stationary hous- 
ing 34 at horizontal axis A, which is substantially 
aligned over the vertical post 14. 

Referring particularly to FIGs. 4, 8 and 9 the 
seat support structure 36 comprises two substan- 
tially parallel horizontal members 48, 50 having 
front portions 48a, 50a and rear portions 48b, 50b 
(see FIG. 4). The front portions refer to those 
portions forward of the seat pivot axis A, and the 



rear portions refer to those portions rearward of the 
seat pivot axis A. A member 52, which is U-shaped 
in cross-section, extends between and connects 

« T £ 0rti ° nS 48a ' 503 of the h0ri2 ° n tal mem- 

5 be [ S *?; 50 ' A flat riaid horizontal cross member 54 
is fixedly attached to the rear portions 48b. 50b of 
the horizontal members 48, 50. The cross member 
54 has holes 56, 58 for receiving bolts (not shown) 
for securing the rear portion of the seat 16 to the 
10 seat support structure 36. " ' "" 

The chair back 18 is mounted on and sup- 
ported by the back support structure 38. The back 
support structure 38 is pivotally attached to the 

75 pTst"!! ^ *** B WhiCh iS ,0rWard °' the vertical 
The back support structure 38 comprises two 
substantially parallel vertical members 68, 70 and 
two substantially parallel horizontal members or 
extension arms 72, 74. 
» A horizontal member 76 (FIG. 8) connects the 

vertical members 68, 70. The horizontal member 
76 provides strength and support to the back sup- 
port structure 38 and also provides a place to 
attach the bearing pad means 78. The back sud- 
25 port structure 38 is pivotally attached to the seat 
support structure 36 on a pair of pivot studs 79 
which are threaded into nuts 79a that are welded to 
the sides of the seat support structure 36 (see FIG 
9) at a transverse horizontal axis B located forward 
30 of the vertical post 14 to be approximately beneath 
(in vertical alignment with) the hip joints of a user 
when in a normal seated position on the chair The 
rear portion of the back support structure 38 is 

3S rtTT bV the f "' PPer 40 at the s,idin 3 '"terface 
as of the beanng means 78 and the back plate 44 of 
the flipper 40. 

The flipper 40 comprises a plate 44 at one end 
for supporting the back support structure 38 at 
sliding interface C. In this embodiment, the support 
40 plate 44 .s an extension of the flipper 40 such as 
by being welded thereto. The opposite end 46 of 
the flipper 40 is pivotally attached to the housing 
34 at pivot axis D by flipper piv ot pin 66 (FIG 9) 
The f| ipp er is also attached to the seat support 
<s structure 36 at slidable pivot connection E in the 
m.d-portion of the flipper. An axle pin 60 extends 
through openings in side flanges 40a of the flipper 
40 and through slots 61 in the seat support struc- 

Sh ° Wn in F,GS - 2 and 3 > 10 secure the 
so flipper 40 to the seat support structure 36 in such a 
slidable interconnection. This provides a vertical 
two-way support and load transfer interconnection 
and interrelation between the tillable seat support 
36 and the tillable back support structure 38 
55 The torsion spring 42 rests on a shallow chan- 

nel nest" plate 43 which is welded inside the 
housing 34. The spring comprises a coil portion 
with front arms 42a and rear arms 42b (shown in 
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FIGs. 8 and 9) extending substantially perpendicu- 
lar to the torsional axis, designated by a T in FIG. 
4. The rear arms 42b of the torsion spring 42 are in 
contact with a downwardly embossed rib 62 and 
thereby exert an upward force on the rear portion 
of the flipper 40. The front arm portion 42a of the 
torsion spring 42 is engaged and held by the 
tension adjustment bolt 41. 

The height adjustment lever 27, shown in FIG. 
4, is pivotally supported in one side of the station- 
ary housing 34 and engages a control button 97 at 
the top of vertical post 14 for selective operation of 
the pneumatic gas cylinder 98 for adjusting the 
height of the chair seat 16 in a known manner. 

FIG. 7 is a schematic illustration of a chair 
control mechanism according to the present inven- 
tion, with the chair shown in an upright position. 
Seat pivot axis A is shown as being substantially in 
alignment over vertical post 14. Back support struc- 
ture pivot axis B is forward of vertical post 14. The 
back support structure 38 is supported at C by one 
end of the flipper 40. The opposite end of the 
flipper 40 is pivotally attached to the stationary 
housing 34 at axis D. The flipper 40 is also con- 
nected to the seat support structure 36 by slidable 
connection E. The torsion spring 42, shown sche- 
matically, exerts an upward force on the flipper 40 
at a location rearward of axis D and thereby biases 
both the seat and the back to their forward or 
"upright" position. 

FIG. 9 provides an exploded perspective view 
of the chair control mechanism 22. FIG. 9 clearly 
illustrates the manner in which the horizontal mem- 
bers 72, 74 of the back support structure 38 may 
be connected to the vertical members 68, 70. 
While the horizontal members 72, 74 are shown 
welded to the vertical members 68, 70 in the 
illustrated embodiment, other means for connecting 
the horizontal members to the vertical members 
are anticipated, such as bolting the horizontal 
members to the vertical members, or by making 
each pair of horizontal and vertical members out of 
one piece of material. Similarly it will be appre- 
ciated that various means of assembly and attach- 
ment may be utilized for other components. 

Referring now to FIG. 10, a spring mount as- 
sembly 80 is shown. The spring mount assembly 
80 comprises a pair of coil compression springs 82 
supported in the U-shaped member 52, with one 
spaced at each side of the fore-and-aft centerline 
of the seat. The springs 82 are engaged under 
compression between the underside 84 of the front 
portion of the chair seat 16 and the U-shaped 
member 52 for resiliently supporting the front por- 
tion of the seat. The springs may be maintained in 
predetermined positions by being engaged over 
cylindrical projections or buttons 85 affixed to the 
seat in appropriate locations, as on a mounting 



plate 86 affixed to the seat. A retention bolt or 
machine screw 87 extends through a larger center 
opening 88 in member 52 (see FIGs. 4 and 9) and 
is threadably affixed to the plate 86 for maintaining 
5 the springs in compression while allowing lateral 
tilting of the front portion of the seat as will be 
noted further below. Resilient bumpers 89 also are 
affixed to plate 86 in vertical alignment with the top 
flanges of the seat support members 48 and 50 to 
10 serve as limit stops of this tilting movement. 

The rear portion of the chair seat bottom 84 is 
bolted to the horizontal cross member 54 (shown in 
FIG. 8). The seat bottom 84 is made from a resil- 
iently flexible material such as plywood to facilitate 
15 fore-and-aft, side-to-side, and diagonal tilting of the 
seat in concert with the user f s movements. The 
flexure of the seat also is accommodated by rubber 
bushings in the attachment holes 56, 58 of bar 54, 
around the respective mounting bolts. 
20 The tilt lock lever 29 shown in FIG. 10 controls 

the tilting capability of the chair in a known fashion. 
Specifically, when the tilt lock lever 29 is set in a 
"locked" position, the lever 29 extends through 
aligned holes 91 located in the flipper 40 and the 
25 housing 34, operateiy engaging both so as to pre- 
vent the flipper 40 and thus the seat and back from 
tilting with respect to the housing 34. However, 
when the tilt lock lever 29 is set in an "unlocked" 
position, the lever 29 is disengaged from these 
30 alignment holes, thus allowing the flipper 40 (and 
consequently the chair back and seat) to move or 
tilt relative to the housing 34. 

FIG. 11 is an exploded elevational view of the 
base support assembly, designated generally as 
35 90. The base support assembly 90 comprises a 
rigid multi-arm base 92 which is covered by top 
and bottom covers or fairings 94 and 96 respec- 
tively, a pneumatic gas cylinder 98, and a gas 
cylinder cover assembly 100. 
40 As also illustrated in FIGS. 12-17, the top and 

bottom base covers 94, 96 are secured to the base 
92 by means of a friction fit, while the covers 
themselves are secured to each other by means of 
a snap fit. When assembled, the top and bottom 
45 covers 94, 96 fully conceal the base 92, providing 
a selected finished appearance independent of the 
structural detail. 

The bottom base cover 96 has a central cylin- 
drical portion 102 which itself has a short sleeve 
50 portion 103 extending inward from its distal end 
and which terminates at a constricted inner grip- 
ping lip or ring 104. The ring 104 is defined by an 
inwardly exposed taper surface 104a and a radial 
surface 104b. Upon assembly, the constricted ring 
55 portion 104 provides a friction fit with the base 92. 
The shape of the ring 104 provides ease of assem- 
bly of the cover in force-fit relation to a cylindrical 
portion of the base 92 and firm retention of the 
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bottom cover 96 on the base 92 thereafter A 
bottom resilient ring 106 is then friction fitted ar- 
ound the bottom of the base 92, beneath the radial 
surface 104b, to help secure the base cover 96 to 
the base 92 by preventing the bottom base cover 
96 from dropping down. 

The top base cover 98 is coextensive with and 
fits over and forms a mating closure with the bot- 
tom cover 96. The top cover includes vertical ribs 
108 which, upon assembly, fit over the arms of the 
base 92 to locate the cover in its correct position 
With respect to the base 92. The top base cover 98 

rZ?, C T a l ° Penin9 110 f ° r accoi ™odating the 
central cylindrical portion 111 of the base 92 Upon 
assembly, a plurality of radially inwardly extending 
cantilever tabs or projections 112 engage the cen- 
tral cylindrical portion 111 of the base 92 in a tight 
friction fit for location and for retention. 

The bottom base cover 96 also has an upwar- 
dly extending resilient latch tab 114 in each of its 
radially projecting arms. To engage these tabs 114 
each arm of the top base cover 94 has a downwar- 
dly extending resilient tapered latch tongue 116 
with an aperture 118 to receive the latch head 120 
of the respective tab 114 and provide a shoulder 
122 or abutting retentive engagement with the 
ateral latch surface 124 of the respective head 

Z i f US ', ?° n assemb| y- »» tabs 114 fit within 
the slots of the slotted tongues 116 to form a snap 
fit. In the illustrated embodiment, there are five 
pairs of tabs and latch tongues, one pair for each 
of the five arms. 

In the course of assembly, the top base cover 
94 is fitted to the base 92 by means of a friction fit 
The bottom base cover 94 is also fitted to the base 
92 by means of a friction fit, while the upwardly 
extending latch tabs 114 engage the downwardly 
extending latch tongues 116 of the top base cover 
to form a snap fit between the top and bottom base 
covers. A small washer 128 fits over the shaft at 
the bottom of the gas cylinder assembly 98. A clip 
130 engages a groove in the shaft. The resilient 
base , ring 106 is fitted to the base 92 to help hold 
the bottom base cover in place. After the bottom 
base cover is fitted to the base, the casters 126 are 
put on. 

«.* H Ub "" er 132 fitS within the cent ral opening 
of the base 92. A first large washer 134, a bearing 
136 a second large washer 138 and a rubber 
cushion 140 respectively are interposed between 
he hub liner 132 and the large diameter portion of 
the gas cylinder 98. A multi-section freely telescop- 
ing pedestal cover 100 fits over the gas cylinder 
98. hiding it from view and providing an attractive 
appearance. Flexible snap tabs 101 in the lower 
end of the cover 100 engage slots 105 located 
around the center of the top base cover. A foam 
filler piece 142 is interposed between the pedestal 



cover 100 and the gas cylinder 98 

In- operation, and referring to the schematic of 
' . 7 for simplicity, when a user leans back in a 
chair according to the present invention, the back 

St T Ure 38 bearS down °" *• f«PPer 40 

axifn rt J CaUSinQ thS flipper 40 10 rotate a bout 
axis D That ,s, ,n the tilted back position, the 
toper 40 is deflected downward. As the flipper 40 

36 ! s rotated ab °"t the seat pivot axis A in a 
predetermined relationship because of the vertical 

^ e r 9a9 £ ment 6ffeCted between the seat support 

STZ T ! he f,ipper 40 by the pin 60 

rs TJh J 9 Vert,Cal movem ent of the flipper 
1 T ? r8ar POrti0n ° f the seat at *» intercon- 
necfion E results in substantially greater angular 
movement of the flipper 40 than of the seat support 
36 because of the difference in effective length of 
the respective radii or "links" D-E and A-E Also 
20 because the distance D-C substantially exceeds 

v id?, h (m ° re ^ d0ub,e > the fli PPer Pro- 
vides much greater vertical displacement of the 
support C than of the rear end portion of seat 
support 36 at E. Consequently, the" back s pport 
25 structure 38 and hence the chair back 18 have a 
correspondingly greater vertical movement than the 
rear portion of the seat 16. In this regard, the lower 
back member 20 also is fixed relative to the sup- 

30 cen?* ' 70 r mOV6S the ™ith Sit 

30 cent the rear edge of the seat 1 6 

ino J T'" 9 42 reS,StS the rearward «lt- 
Z ° by app ' ying upward P res sure on 

»*_ fl.pper 40 at the location 62 where the torsion 
spring 42 and the flipper 40 are in contact 

as J^e seat support structure 36, and consequent- 
ly the seat 16, pivot around the seat pivot aL A 
Because the seat pivot axis A is located about 
midway between the seat front and seat back, the 
40 ?fll? T* ap P roximat ely the same distance up 
40 m front as it moves down in back. 

Since the back pivot axis B is located on -the 
seat support structure 36 forward of the seat pivot 
axis A, the back pivot axis B moves upward slightly 
as the chair seat and back are tilted rearwardly 
The substantial vertical displacement at C com- 
plemented somewhat by the upward movement at 

fol l S ,H ? » P ' VOt the b3Ck sup P ort 38 ebout its 
P ' VOt f ^ a " a " 9U,ar dis P'aoement sig- 
nificantly greater than the angular displacement of 

EL 89 * f ' ^ a °°ut 1-5:1. This relationship 
between the chair back and the seat provides a 
comfortable economically desirable tilt action 
A further beneficial result of this configuration 

55 thai Z'TT a T' ar ^ Vertical movement is 
Inn I ,' St T e b8tWeen any P° int on the seat 
and the lumbar support area of the chair back 
vanes only slightly during these movements there- 
by minimizing or eliminating the "shirt-pull" side 
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effect. 

By way of a specific example, one satisfactory 
design of a control mechanism 22 as seen in 
Figure 2 was provided with the following approxi- 
mate dimensions: 5 
A-B = 2.0 inches 
A-D = 2.4 inches 
A-E = 3.8 inches 
B-C = 9.0 inches 

D-C = 4.8 inches 70 
D-E = 1 .5 inches 

The spring mount assembly 80 located under 
the front portion of the seat 16 reduces seat tilt 
slightly by compressing as the front leg pressure of 
the user increases. In this way, the spring mount 75 
assembly reduces leg pressure caused by the up- 
ward movement of the front edge of the seat 16 as 
well as accommodating independent shifting move- 
ment of the user legs. 

It will be appreciated that various modifications 20 
may be made to the specific design illustrated and 
described above. For example, the back support 
may be pivotally mounted directly to the housing 
34. Also, in a variation, the support frame for the 
back may be affixed to the outer end of the flipper 25 
member and the pivot axis D shifted to a point 
forward of the support 1 4, with appropriate variation 
of the interconnection between the flipper and the 
seat support, thus eliminating the separate linkage 
section B-C. However, the illustrated embodiment 30 
is preferred for its beneficial operation and the fact 
that it may be implemented by relatively simple 
and economical modifications of proven and avail- 
able controls. 

Thus, there has been described a chair which 35 
meets the aforestated objects while providing a 
chair that is relatively easy to manufacture, com- 
fortable to use and attractive in appearance. It will 
be understood that other changes in the details, 
arrangement of parts, and assembly procedures 40 
from those described above to explain the nature 
of the present invention may be made by those 
skilled in the art within the principle and scope of 
the present invention as expressed in the appen- 
ded claims. 45 

Claims 

1. A chair control for a chair having a tiltable seat 

and a tiltable back supported on a substantially 50 
vertical pedestal, said control comprising: 

a control base member having a forward 
portion corresponding to the front portion of a 
seat to be mounted thereon and a rear portion 
where a chair back is to be mounted and 55 
means for mounting said base member on 
such a pedestal in a predetermined orientation 
to horizontal, 



a movable back support pivotally joined to 
said control for pivotal movement about a first 
pivot axis located forward of said means and 
approximately beneath the location of the hip 
joint of a user when in a normal seated posi- 
tion on such chair, said back support including 
a rear portion for. providing vertical support of a 
chair back, 

a movable seat support pivotally joined to 
said control for pivotal movement about a sec- 
ond pivot axis spaced horizontally from said 
first pivot axis, said movable seat support hav- 
ing a rear portion, 

a movable interconnection engaging said 
back support and said seat support and effec- 
ting simultaneous coordinated pivotal move- 
ment of said back support and said seat sup- 
port about their respective pivotal connections 
to said control such that the angular movement 
of said back support significantly exceeds the 
angular movement of said seat support and the 
concommittant vertical movement of said rear 
portion of said back support during such an- 
gular movement substantially exceeds the ver- 
tical movement of the rear portion of a seat on 
said seat portion during such angular move- 
ment, and 

a torsion spring disposed rearward of said 
first pivot axis and engaging at least one of 
said movable components adjacent said rear 
portions thereof and thereby biasing said mov- 
able components to the upright position of a 
back and seat when attached thereto. 

2. The invention as in claim 1 wherein said mov- 
able seat support is pivotally joined to said 
base member and said movable back support 
is pivotally joined to said movable seat sup- 
port. 

3. The invention as in claim 2 wherein said sec- 
ond pivot axis is disposed over said means to 
be directly over such a vertical support on 
which said control is mounted. 

4. The invention as in claim 3 wherein said mov- 
able interconnection comprises a further mov- 
able member pivotally connected to said con- 
trol and engaging a first engagement portion of 
said movable back support and a second en- 
gagement portion of said movable seat sup- 
port, said first engagement portion being 
spaced from said first axis a distance which 
substantially exceeds the spacing of said sec- 
ond engagement portion from said second piv- 
ot axis. 

5. The invention as in claim 4 wherein said fur- 
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ther movable member is connected to said 
control for pivotal movement about a third pivot 
axis which is spaced rearwardly from said sec- 
ond pivot axis. 

6. The invention as in claim 5 wherein said tor- 
sion spring is disposed about said third pivot 
axis and engages said further movable mem- 
ber in an area spaced rearwardly from said 
third pivot axis for the application thereto of 
biasing force for biasing said movable compo- 
nents to said upright position. 

7. A chair control for a chair having a tiltable seat 
and a tiltable back supported on a substantially 
vertical pedestal, said control comprising: 

a control base member having a forward 
portion corresponding to the front portion of a 
seat to be mounted thereon and a rear portion 
where a chair back is to be mounted and 
means for mounting said base member on 
such a pedestal in a predetermined orientation 
to horizontal, 

a movable back support pivotally joined to 
said control for pivotal movement about a first 
pivot axis located forward of said means and 
approximately beneath the location of the hip 
joint of a user when in a normal seated posi- 
tion on such chair, said back support extending 
rearward from said first pivot axis and includ- 
ing a rear portion for providing vertical support 
of a chair back, 

a movable seat support pivotally joined to 
said control for pivotal movement about a sec- 
ond pivot axis spaced rearwardly from said 
first pivot axis, said movable seat support ex- 
tending rearward from said first portion and 
having a rear end portion, 

a further movable member pivotally con- 
nected to said control and engaging a first 
engagement portion of said movable back sup- 
port and a second engagement portion of said 
movable seat support, said first engagement 
portion being spaced from said first axis a 
distance which substantially exceeds the spac- 
ing of said second engagement portion from 
said second pivot axis, whereby movement of 
said further movable member effects simulta- 
neous coordinated pivotal movement of said 
back support and said seat support about their 
respective pivotal connections to said control 
such that the angular movement of said back 
support significantly exceeds the angular 
movement of said seat support and the con- 
committant vertical movement of said rear por- 
tion of said back support during such angular 
movement substantially exceeds the vertical 
movement of the rear portion of a seat on said 



seat portion during such angular movement 
and 

a resilient biasing member engaging said 
further movable member and thereby biasing 
said further movable member and said back 
support and seat support to the upright posi- 
tion of a back and seat when attached to said 
back support and seat support respectively. 

10 8. The invention as in claim 7 wherein said fur- 
ther movable member is connected to said 
control for pivotal movement about a third pivot 
axis which is spaced rearwardly from said sec- 
ond pivot axis. 

75 

9. The invention as in claim 8 wherein said fur- 
ther movable member is slidably engaged with 
each of said back support and said seat sup- 
port and permits automatic adjustment of the 

20 point of engagement therealong as said sup- 

ports pivot about their respective pivot axes. 

10. The invention as in claim 9 wherein said en- 
gagement of said back support with said fur- 

25 ther movable member is adjacent the distal 

end of said further movable member. 

11- The invention as in claim 10 wherein said 
engagement of said seat support with said 
so further movable member is intermediate the 

engagement thereof with said back support 
and said second pivot axis. 



35 



12. The invention as in claim 11 wherein said 
engagement of said seat support with said 
further movable member is adjacent said sec- 
ond pivot axis. 



40 



13. The invention as in claim 8 wherein said tor- 
sion spring is disposed about said third pivot 
axis and engages said further movable mem- 
ber in an area spaced rearwardly from said 
third pivot axis for the application thereto of 
biasing force for biasing said movable compo- 

45 nents to said upright position. 

14. In a tiltable chair having a base, a vertical 
pedestal supported by the base, a chair seat 
having a rear portion and a front portion, and a 

so chair back, a chair control comprising: 

a housing attached to said vertical post in 
a predetermined orientation to horizontal; 

a resilient biasing means mounted in said 
housing for biasing said chair in an upright 
55 position; 

a seat support structure connected to and 
supporting said chair seat, said seat support 
structure pivotally mounted on said housing for 
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pivotal movement about an axis disposed over 
said vertical post; 

a back support structure connected to and 
supporting said chair back, said back support 
structure pivotally mounted on said control for 5 
pivotal movement about an axis forward of said 
vertical pedestal; and 

a back frame member having one end 
supporting said back support structure, a mid- 
portion engaging said seat support structure 10 
and the other end pivotally attached to said 
stationary housing. 

15. The invention according to claim 14 further 
comprising means for supporting said back 75 
support structure on said back frame member, 
including a bearing means attached to said 
back support structure and matingly engaged 

with said back frame member for sliding mo- 
tion thereon. 20 

16. The invention according to claim 15 wherein 
said back support structure comprises a pair of 
substantially parallel vertical members, a hori- 
zontal member interposed between said verti- 25 
cal members with said bearing means attached 
thereto, and a pair of substantially parallel hori- 
zontal extension arms fixedly attached to one 

end of said substantially parallel vertical mem- 
bers. 30 

17. The invention according to claim 14 wherein 
the resilient biasing means comprises a torsion 
spring. 

35 

18. The invention according to claim 17 wherein 
said torsion spring comprises a rear portion 
extending substantially perpendicular to the 
torsional axis, said rear portion being in contact 

with and exerting an upward force on said 40 
back frame member. 

19. The chair according to claim 14 wherein said 
seat support structure comprises a pair of sub- 
stantially parallel horizontal members, each 45 
having a front portion and a rear portion, a U- 
shaped member extending between and con- 
necting the front portions of said horizontal 
members, and a flat rigid horizontal cross 
member fixedly attached to the rear portions of 50 
said horizontal members, said horizontal cross 
member having holes for receiving bolts. 

20. The invention according to claim 19 wherein 
each of said horizontal members includes a 55 
slot, said slots being located substantially lat- 
erally from one another and oriented substan- 
tially parallel to one another, said chair control 



further comprising an axle extending through 
said slots and fixedly attached to said back 
frame member, such that said back frame 
member is slidingly engaged to said seat sup- 
port structure. 

21. The invention according to claim 20 further 
comprising a spring mount assembly mounted 
in said U-shaped member. 

22. The invention according to claim 21 wherein 
said spring mount assembly comprises a pair 
of compression springs engaged under com- 
pression between the underside of said chair 
seat and said U-shaped member for resiliently 
supporting said front portion of said chair seat. 

23. The invention according to claim 14 further 
comprising a lower back assembly interposed 
between said chair back and said chair seat 
and attached to said back support structure. 

24. The invention according to claim 14 wherein 
said vertical post comprises a pneumatic gas 
cylinder for enabling the height adjustment of 
said chair seat, said chair further comprising a 
lever assembly mounted on said chair control 
and operably engaged at one end to said 
pneumatic gas cylinder, and having an op- 
posite end extending substantially radially from 
said pedestal, said lever assembly being of 
such a configuration that, when said lever as- 
sembly is in one position, said pneumatic gas 
cylinder is free to adjust vertically, thereby 
allowing the height of said chair seat to be 
adjusted, and when said lever assembly is in a 
second position, said pneumatic gas cylinder 
is not free to adjust vertically, thereby main- 
taining said chair seat at a fixed height. 

25. A base cover assembly for a chair base having 
a plurality of radial support legs comprising: 

a bottom base cover having a central por- 
tion and a plurality of members extending sub- 
stantially radially therefrom, said members 
having distal ends, said central portion having 
a generally cylindrical shape defining a gen- 
erally cylindrical interior and including means 
for providing a friction fit between said bottom 
base cover and said base; and 

a top base cover having a central portion 
and a plurality of members extending substan- 
tially radially therefrom, said members having 
distal ends, said central portion comprising a 
generally circular opening for accommodating 
said base and including means for providing a 
friction fit between said top base cover and 
said base; 
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wherein said top and bottom base covers 
mterfit along a substantial portion of their radi- 
ally extending members. 

26. The base cover assembly of claim 25 further 
comprising retention means located at the dis- 
tal ends of the radially extending members for 
securing said top and bottom base covers to 
one another. 

27. The base cover assembly of claim 26 wherein 
said retention means provides a snap fit be- 
tween said top and bottom base covers. 

28. The base cover assembly of claim 27 wherein 
said retention means comprises a latch tab 
extending substantially upward from said bot- 
tom base cover and having a lateral latch sur- 
face, and a latch tongue extending substan- 
tially downward from said top base cover said 
tongue having an aperture for receiving said 
latch tab and providing a shoulder for abutting 
retentive engagement with said lateral latch 
surface of said latch tab. 
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29. 



25 



30. 



The base cover assembly of claim 25 wherein 
said means for providing a friction fit between 
said bottom base cover and said base com- 
prises a radially inwardly extending protrusion 
reducing the cross sectional area of said gen- 30 
erally cylindrical interior. 

The base cover assembly of claim 29 wherein 
said means for providing a friction fit between 
said top base cover and said base comprises a 35 
plurality of tabs extending inwardly radially 
from the perimeter of said generally circular 
opening. 



31 



A base cover assembly for a chair base having 40 
a plurality of radial support legs comprising: 

a bottom base cover having a central por- 
tion and a plurality of members extending sub- 
stantially radially therefrom, each of said radi- 
ally extending members having an upwardly 4S 
extending latch tab, said central portion having 
a generally cylindrical shape defining a gen- 
erally cylindrical interior and including a radi- 
ally inwardly extending protrusion reducing the 
cross sectional area of said generally cylin- so 
drical interior to provide a. friction fit between 
said base cover and said base; 

a top base cover having a central portion 
and a plurality of members extending substan- 
tially radially therefrom, each of said radially 55 
extending members having a downwardly ex- 
tending latch tongue and downwardly extend- 
ing substantially planar surfaces to locate said 



top base cover in the proper position with 
respect to said base, said central portion com- 
prising a generally circular opening for accom- 
modating said base and including tabs extend- 
ing inwardly radially from the perimeter of said 
opening for providing a friction fit between said 
top base cover and said base; 

said plurality of upwardly extending latch 
tabs engageable with said plurality of down- 
wardly extending latch tongues to form a snap 

In a chair having a base, a vertical post sup- 
ported by said base, a seat support structure 
and a cha.r seat mounted on said seat support 
structure and having a rear portion which is 
secured to said seat support structure and a 
front portion, a spring mount assembly said 
spring mount assembly comprising a plurality 
of compression springs engaged under com- 
pression between the underside of said front 
port.on of said chair seat and said seat support 
structure for resiliency supporting said front 
portion of said chair seat. 

^ JH H H f ' ° f C ' aim 32 wherein said ^at is 
formed from a resiliently flexible material. 

34. The chair of claim 33 wherein said resiliently 
flexible material is plywood. 

35. The chair of claim 34 further comprising rub- 
ber bushings interposed between said chair 
seat and said seat support structure to further 
accommodate flexure of said seat. 

36. The chair of claim 35 wherein said rubber 
bushings are interposed between said rear por- 

s°ructure Said '** "* ~" Seat Su ™°« 
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